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The phytoplankton distribution of the Shen Reservoir, Bukuru in the Jos Plateau, Nigeria
tropical West African wasimonitored at 6 depths. Higher floral abundance occured within the
upper 00-03 meters with highest values at the first 1 meter. Bacillariophyceae and Dinophyceae
recorded higher values in March April with lower values in July and January respectively.
Phytoplankton were most abundant in the rainy season which is probably due to higher nutrient
levels at this period. Secchi disc transparency was lowest in the peak of the rainy season (July)
due to higher levels of suspended matter resulting from the increased run-off from surrounding
farmlands of allochthonous materials as well as higher levels of phytoplankton population
arising from the former factor. The low water temperature of December/January 15oC + 2oC
might have depressed growth among the major groups of plankters but enhanced rapid multi-
plication of the chlorophyta, Trachelomonas which showed a bloom at this season.
INTRODUCTION
Shen Reservoir (longitude 8.5 loE: 9.50oN) is situated within the Jos biotite granite com-
plex in the upland Jos Plateau, Nigeria (Figure 1). The granite area from the flat slopes to the
river bed form humps and bulges which crop up through latente. The latente is considerably
thick. The uppermost latente plane result from erosion. Another plane of alluvial sediments
that are more recently formed out into the latente plane leaving sand alluvial deposits. These
latter deposits (baucite and brown iron ore detrital stone) are deposited on the river bed.
The Jos Plateau climate exhibits a hot dry season (February April), a rainy season (May
October) and a hot dry season (November January).
MATERIALS AND METHODS
Phytoplankton samples were collected at six depths surface, 01, 03, 05, 10 and 15
metres at forthnightly intervals over an annual cycle using a closing type bottle. Phytoplankton
was immediately preserved with 4% formalin or LugoIs iodine solution. Enumerations were
made from 1 ml subsamples of the preserved samples. Water temperature was measured using
an eloctonic thermometer with a digital calibration secchi transparency was measured by the
secchi disc (20cm diameter). Rain-fall data was provided by the Plataeu State Water Board.
RESULTS
The vertical distribution of the algae (Table 1) shows that phytoplankton decreased from
the surface 00m to the 15m depth throughout the period except between September Novem-
ber when they occurred more within the 01m depth than at the surface.
The chlorophyceae had 46 genera belonging mainly to species of Cosmarium Chalamy-
domonas, Closterium, Ankistrodesmus, Cryptomonas, Earastrum, Micrasterium, Aediastrum,
Sienedcsmus, Staurastrum, Spirotaemia, Va/vox, and Tetrastrum. They were greater in the
suriace water (00m) than at other depths except for the period September November.
21.1
The Bacillariophyceae vvere represented by 21 genera comprising mainly of species of
Melosira, Navicula, Nitzbia, Stephanodiscus, Synedra, Tahelloria, Pinnularra, Cymbella, Cycho tel-
la and Rhizosolenia. They also showed preference for the surface water except for October
when they occured more at 01 m than at the surface water and also in August when they occured
more at 03 m than at 01 m depth.
The Cyanophyceae consisted of 20 genera belonging mainly to species of Anaebena, Nos-
wc, fuglena, Microcystis, Trachelomonas, Lyngbya, Oscillatoria, Phacus, and Aphanizomenon.
They occured more at 01 m than at 00 m throughout the sampling perioci.
The Dinophyceae vvere represented by 9 genera comprising commonly of species of Cara-
tium, Dinobryon, Peridinium, and Amphidinium. They occur more at 00m than at 01m throug-'
hout the sampling period.
The pattern of seasonal variation (Figure 2) shows that total phytoplankton occuied more
in the rainy season, followed by the cool dry season and the hot dry season. Hovvever, the
Dinophyceae occured more in the cool dry than in the rainy season.
Variation in water characteristics show that Secchi transparency was low between July
September. Rainfall vvas absent between November to February, but high between July to
September.
DISCUSSION
The phytoplankton vertical distribution in the Shen Reservoir was significant throughout
the sampling period. They occured mainly vvithin the upper 03m representing 81.1% vvith
33.4% occunng at the 00m. On the whole, only 29% occured at 15m depth. The Chlorophyceae
and Cyanophyceae were the most abundant groups at 00m.However, they occured more at 01m
during the rainy season (Table 2). This was due mainly to an increase in weight as a consequen-
ce of higher nutrient input and subsequent faster growth rate. The greater abundance at the Olm
depth is also associated with higher primary productivity and/or higher phytoplankton multipli-
cation (Biswas, 1978) The low population of Dinophyceae in the rainy season may be related
to the 'bloom' of the Cyanophyceae (Murphy et al, 1976) or to an efficiency in resource
util iza tion.
The higher occurrence of the phytoplankton at 01-00m depth represented by 68.8% is
associated with its spectral requirement for photosynthetic activity. Light attenuation has been
shown to decreae vvith depth (Steemann-Nelson, 1975).
Dinophyceae shovved a 'bloom' in the coal dry season. A surprisingly high abundance
of the Myxophycean Trachelomonas was observed in this period. The low phytoplankton
abundance in the cool dry season vvas due mainly to a decrease in the nutrients arising from
ceasation of rains. The low phytoplankton occurrence in the hot dry season was due mainly
to an increase in light radiation which had an inhibitory effect on algal growth (Tilzer and Sch-
warz, 1976).
The low Scchi transparency in the rainy season vvas due to increase in nutrient load and
resuspension of recent sediments of the lake as well as inorganic and organic materials from
stream inflows.
218
RIFERENCES
BISWAS, S. (1978). Observations on phytoplankton and primary productivity in Volta Lake, Ghana VeM.
Internat. Verein Lino! 20:
MURPHY, T. P.; D.R.S. LEAN and C. NALEWAJKO (1976). Blue-green algae. Their excretion of iron selective
chelators. Science 192: 900-902.
STEEMANNNELSON, E. (1975). Marine photosynthesis with ernphasis on the ecological aspects. AmsterdamElsevier. 140pp.
TILZER, M. and K. SCHWARZ (1976). Season and Vertical patterns of phytoplankton light adaptation in high
mountain lake. Archly. fur Hydrobiologie 77: 488-504.
77
sP
17
i P
AU
NT
HL
Y 
M
EA
N 
VE
RT
IC
AL
 D
IS
TR
IB
UT
IO
N 
O
F 
PH
YT
O
PL
AN
KT
O
N 
1-
1 
IN
 S
HE
N 
RE
SE
RV
O
IR
 B
ET
W
EE
N 
JA
NU
AR
Y
TO
 D
EC
EM
BE
R,
 1
98
4
Fe
b.
22
37
13
70
10
70
66
0
38
7
20
7
M
ar
ch
Ap
ril
.
M
ay
Ju
ne
Ju
ly
Au
g.
Se
pt
.
O
ct
.
N
ov
.
D
ec
em
be
r
21
90
21
90
21
03
22
82
22
02
24
50
61
63
57
80
45
05
36
22
18
83
17
30
16
18
19
37
18
67
10
10
67
24
66
55
45
45
28
35
10
83
10
46
92
0
11
25
14
55
12
00
33
60
28
50
22
55
15
95
57
1
65
4
63
0
74
2
75
1
84
2
17
81
17
05
13
40
10
10
44
6
42
6
41
7
42
3
42
6
48
0
11
63
10
84
80
3
58
5
21
5
24
1
22
0
22
7
21
5
29
8
49
5
35
4
31
7
22
0
D
ep
th
Ja
n.
tO
m
21
68
01
m
16
54
03
m
87
0
05
m
65
1
10
m
39
0
15
m
22
7
io
p1
-8
T,
R-
s
Cy
9n
op
l.
C1
1:
 8
:8
ph
yc
E8
3.
3
W
at
er
 C
ha
ra
ct
er
ist
ics
1N
a 
Lo
r T
em
pe
ra
tu
re
(00
m)
 °C
Se
cc
hi
Tr
an
sp
ar
en
cy
 (c
m)
R
ai
nf
al
l (%
)
D
iti
ci
ph
yc
ea
e
'1
89
0
1)0
Ap
r.
M
ay
.
,
4?
 in
.
,
11
1.
Au
g.
I1
1 
97
1
9,
9 
,
-
97
8
,
27
78
t
'i 7
8E
,
t
',
 
82
.
1
25
74
12
77
-
88
,
.
0,
t!
96
0
TA
BL
E 
3-
 M
O
NT
HL
Y 
M
EA
N 
VA
RI
AT
IO
N 
IN
 W
AT
ER
 C
HA
Ei
l&
ù'T
38
.7
32
.4
26
.1
20
.0
20
.5
3.
2
8.
0
12
.4
25
.3
24
.1
23
.6
23
.6
24
.5
'
19
8'
8
,
 
78
!..
-.,
! i
i
80
0
ti t
12
2
!
11
52
1
8s
i.,
i!
88
,
26
.0
17
.2
9.
0,
2
25
.8
21
.7
34
.2
IL
O
19
.7
35
.3
0.
0
Se
pt
.
O
ct
W
ul
f.
TA
BL
E 
2 
.8
[JE
88
:(1
.8-
1.Y
 M
EA
N 
DI
ST
IB
UT
IO
N 
O
F
W
LA
N
KT
O
NG
L
LV
O
1R
Fig 9 1NG, 7(ot-4 cr dr,
Cir dry
Fig. 2
O
0
0
0
0
0
0
0
0
0
0
0 tJ
222
Br :illarilphycen
Chiorophyceae
0
0
0
0
0
0
0 0
Ain Feb liot dry Apr ;1:v Rainy Oct
r voirre ."of phytoplankion
